1. Introduction
===============

Diabetes is alarmingly increasing across the world ([@b1-epj-09-5960]). Demographic changes and cultural transition of societies and aging in developing countries have turned diabetes into a global epidemic ([@b2-epj-09-5960]); accordingly, the World Health Organization (WHO) has called it a silent epidemic ([@b3-epj-09-5960]). Diabetes is a metabolic disease and a multi-factorial disorder characterized by chronic blood sugar or hyperglycemia, resulting from impaired insulin secretion or action, or both ([@b2-epj-09-5960]). More than 90% of people with diabetes are individuals with a form of type 2 diabetes ([@b4-epj-09-5960]). The WHO has estimated that the number of patients with diabetes will increase from 135 million in 1995 to 300 million in 2030 ([@b5-epj-09-5960]). The prevalence of type 2 diabetes among Iranian adults (25--64 years old) was estimated as 7.7 % in 2005, and it is predicted that the number of patients with diabetes will reach to more than six million people in 2030 ([@b6-epj-09-5960]). Its complications are undoubtedly on the rise in Iran due to the increasing prevalence of diabetes in ([@b7-epj-09-5960]). It is considered the leading cause of retinopathy, neuropathy, nephropathy, and 60 % of foot amputations ([@b8-epj-09-5960]). In addition, the risk of heart attack and stroke and death from cardiovascular diseases is two to four times greater than other patients in patients with diabetes ([@b9-epj-09-5960]). One of the methods of preventing or delaying the acute and chronic complications is early detection and patients' proper care in order to effectively control and prevent the progression of the disease ([@b2-epj-09-5960]). The successful control of diabetes is dependent upon the patients' self-care because more than 95 % of care associated with diabetes is observed by the patients themselves ([@b10-epj-09-5960]). Self-care is learned, based on the ability of individuals to perform caring practices on their own ([@b11-epj-09-5960]); it can be defined as a strategy to cope with life affairs that promote health and independence, including special activities to alleviate the symptoms of the disease ([@b12-epj-09-5960]). This process is composed of having a healthy nutrition, on-time medication use, blood glucose or urine self-testing, regular exercises, and foot care ([@b13-epj-09-5960]). Studies indicate that adherence to self-care activities improves not only the life quality of patients and their families, but also plays an important role in reducing health care costs because of repeated hospitalizations ([@b3-epj-09-5960]). The improvement of self-care behaviors is the first step to help patients control their disease, making the importance of factors affecting self-care behaviors more obvious ([@b14-epj-09-5960]). One of the main tasks of diabetes care providers is supporting patients to perform their self-care behaviors via giving recommendations for effective self-care diets and providing education to patients ([@b15-epj-09-5960]). Health practitioners encourage patients with diabetes to develop many self-care behaviors ([@b16-epj-09-5960]). Thus, the purpose of the education is for the disease to be managed by the patient and to improve the patients' quality of life ([@b17-epj-09-5960]). To reduce the complications of diabetes, some studies emphasize that healthcare workers should not merely provide knowledge to people, but take into account the perception of the risk as a central concept for understanding healthy behaviors and making changes in behavior. So, patients with diabetes need to properly understand the risk of diabetic complications and the structure of the Health Belief Model (HBM) with respect to constructs appropriate for intervention ([@b18-epj-09-5960]). HBM as a theoretical framework for this research, is one of the most effective models of health education, mainly focused on prevention of diseases and adoption of behaviors to avoid illness and disease chains and it is one of the important precise models which is used to determine the relationship between health beliefs and behaviors. The HBM posits that people will take action to prevent illness if they regard themselves as susceptible to a condition (perceived susceptibility), if they believe it would have potentially serious consequences (perceived severity), if they believe that a particular course of action available to them would reduce the susceptibility or severity or lead to other positive outcomes (perceived benefits), and if they perceive few negative attributes related to the health action (perceived barriers). Additionally, HBM scholars later suggested that self-efficacy-the belief that one can successfully complete the behavior of interest despite considered barriers-be added to the model ([@b19-epj-09-5960]). The HBM Model about type 2 diabetes patients' self-care problems has been considered in the variety of studies ([@b17-epj-09-5960], [@b20-epj-09-5960]--[@b21-epj-09-5960]). Since diabetes is one of the diseases in which patients have a major role in its control and due to the fact that it is not possible to have the patients under the supervision of healthcare centers at all hours of the day, it is necessary to teach these patients in terms of self-care. In this regard, this study aimed to investigate the effect of educational intervention, based on HBM, on promoting self-care behaviors of type-2 diabetes patients in Ilam, Iran 2014. The conceptual framework of diabetes self-care behavior is illustrated in [Figure 1](#f1-epj-09-5960){ref-type="fig"}.

2. Material and Methods
=======================

2.1. Research design and sampling
---------------------------------

A quasi-experimental study was conducted using the intervention method. A sample of 70 patients with type-2 diabetes in rural areas of Ilam, Iran, participated in the study. The sample size according to the formula, to compare the average of the confidence level of 95% and the test power of 90% and prediction of 10% sample reduction, was considered at least 66 people, and finally 70 individuals contributed to the precision of the study. Sampling was conducted by using multi-stage random sampling. Thus, three rural centers were chosen randomly in 2014 between nine rural healthcare centers which are under the Ilam Healthcare Center in 2014. We chose rural health centers because diabetes patient care in the Iranian health system in rural the population is active and in the urban populations is inactive. One health house was randomly selected from each center, and three health houses (Banghelan, Chalesara, and Sartaf) were selected according to the inclusion criteria; Participants' consent was also obtained.

2.2. Inclusion criteria
-----------------------

Type-2 diabetic patients with age range between 30 to 60 which are probated by the rural centers in Ilam, stricken to diabetes for more than 6 months, no affection to acute and chronic mental illnesses and being interested in cooperation in the study.

2.3. Exclusion criteria
-----------------------

Disinclination to continue participation in the study and the educational program, migration or any other unforeseen reasons such as diseases or hospitalization.

2.4. Measures
-------------

The tool which is validated for gathering the information is the researcher-made questionnaire with HBM framework. To ensure the validity and reliability of the questionnaire, it was initially examined by a panel of experts including six professors of health education and internal specialists. The validity of the questionnaire was confirmed using the content validity method. The face validity of the questionnaire was also measured employing 10 diabetic patients in rural areas who had not participated in the original investigation. The questionnaire was reviewed in terms of simplicity, fluency, and intelligibility of sentences; and the necessary revisions were made based on their comments.

2.5. Validity and reliability
-----------------------------

To test the validity of HBM and self-care constructs, the questionnaire was piloted on 20 patients with diabetes having similar demographic characteristics to the study population. After two weeks, the questionnaire was administered to the same individuals. Test reliability was measured with a test-retest correlation. The reliability values were obtained using the Cronbach's alpha for the constructs of HBM and self-care, and were 89% and 80%, respectively. The questions were designed in three parts. The first part included 12 questions on patient's demographic information. In the second part, questions were designed and developed to measure each HBM construct (perceived susceptibility six questions, perceived severity five questions, perceived benefits six questions, perceived barriers seven questions, and self-efficacy 10 questions), and a guide to action was used, including four questions based on a 5-item Likert's scale. The Summary of Diabetes Self-Care Activities (SDSCA) which was used in the third part of the standard self-care questionnaire, contained 10 questions. SDSCA is the revised version of Tubert and Glasgow self-care behaviors ([@b22-epj-09-5960]). The reliability of the questionnaire was verified and its validity was translated ([@b23-epj-09-5960]). This questionnaire is employed to assess self-care activities in five main areas: having a diet, doing physical activities, taking medications, monitoring blood sugar, and taking care of the feet. The answers to this questionnaire are designed in a way that the patient may report the amount of his/her activity during the past week, and the answers are scored zero and seven, in which zero stands for no self-care activities during the past week and seven represents performing self-care behaviors in seven days. Rating in the present questionnaire was in a way that the score range for each item of perceived susceptibility and severity, perceived barriers, and self-efficacy varied from 1 to 5, so 1, 2, 3, 4, and 5 were awarded to the answers of never, low, medium, high, and very high, respectively. Accordingly, the range for the susceptibility scores is 6 to 30. The score range for the perceived severity is 5 to 25. The score range for the perceived barriers is 7 to 35, and the score range for self-efficacy is 10 to 50. The score range for the perceived benefits is 6 to 35. Regarding perceived benefits, the scores of 5, 4, 3, 2, and 1 are awarded to strongly agree, slightly agree, neutral, slightly disagree, and strongly disagree, respectively. As much as the score of model constructs goes up, the amount of self-care behavior increases as well. The third part involves 10 questions from the questionnaire of the diabetes self-care behaviors which measures self-care behaviors during the past seven days with a score range of 0 to 70. Questionnaires were completed in the form of interviews by the researcher. After completing the questionnaire, the data were analyzed.

2.6. Study intervention
-----------------------

According to the objectives, available resources, and pre-tests results, the educational need analysis was conducted, and the educational content was developed in three areas of knowledge, attitude, and behavior. The educational methods and instruments and the number of sessions required were determined, and then the intervention based on HBM in the target group, including four 60-minute sessions in a month, was held, i.e. each session was held once a week. The first session contained an introduction on diabetes, symptoms, complications, and the ways to prevent it. The second session was composed of knowledge of self-care aspects (foot care, regular drug use, quitting smoking, and physical activities, particularly walking). The third session included the familiarity of the patients with a healthy diet and proper nutrition. In the fourth session, the patients became familiar with testing blood sugar through practical demonstrations shows by the researcher, and the patients were asked to practice this activity in the session. In this session, the patients reported and discussed their own performance in terms of taking care of the feet, taking medications to control blood sugar, and regularly visiting doctors to have their eyesight, heart, and kidneys examined. At the end of each session, the educational content was given to the patients in the form of educational pamphlets, and before the start of each session, the materials presented were briefly reviewed. The educational methods included presentations, questions and answers, group discussion, and practical demonstrations to help the patients appropriately understand the contents and prevent their misunderstanding. To involve the patients' eyesight and to provide variety, other materials and teaching aids such as instructional videos, posters, and booklets were used. The patients received their special diets by the nutritionist. They also performed the type and the manner of sporting activities useful for diabetic patients in the group and in practice. In the educational sessions, a family member of patients was asked to take part in the sessions, and an educational booklet was provided to increase patients' family support in how to help them control their diabetes. The post-test was administered two months after the training.

2.7. Ethics of research
-----------------------

To consider the ethical issues, after providing general information on the objectives and nature of the study, written consents were obtained from all participants. The data were collected confidentially and anonymously and then analyzed. Written informed consent was obtained from the patients for the publication of this report and any accompanying images. The ethics committee code for the study is: IR.Medilam.REC.1395.61

2.8. Statistical analysis
-------------------------

The collected data were analyzed by IBM© SPSS© Statistics version 20 (IBM© Corp., Armonk, NY, USA), using descriptive statistical methods including absolute frequency distribution and analyzed statistics such as independent samples t-test. In order to compare the mean of scores of HBM constructs before and after, the paired-samples t-test and single variable and multi-variables regression analysis to measure the variables was used. These variables are associated with self-care behaviors. The p-value less than 0.05 was considered as significant.

3. Results
==========

In terms of gender, 78.6% of participants were female, the mean age of participants was 56.59 (SD=9.61). The duration mean of the disease among the patients was eight years. [Table 1](#t1-epj-09-5960){ref-type="table"} shows other demographic characteristics of the patients. [Table 2](#t2-epj-09-5960){ref-type="table"} presents the variations of mean in each HBM construct (perceived susceptibility, perceived severity, perceived benefits, perceived barriers and self-efficacy) and self-care behaviors before and after intervention. The mean score of susceptibility, severity, benefits, barriers, self-efficacy and self-care behaviors was average or lower before education, but after the educational intervention, the mean scores of each HBM construct and self-care behaviors increased dramatically. According to the results of [Table 2](#t2-epj-09-5960){ref-type="table"} and paired samples t-test, there is significant difference between the mean scores of HBM constructs and self-care before and after the educational intervention (p\<0.001). By increasing the perceived susceptibility, severity, benefits, barriers and self-efficacy, the self-care behaviors increased as well. In this study, the most important guides for the patients were the physicians, healthcare workers and family members. This issue denotes the importance of continuous and regular classes which are held by healthcare personnel for patients. On the other hand, as regard to significant roles of family members in raising the level of self-care as the second guides for patients, the importance of their continuous and regular participation is highlighted. The patients' families who were familiar to educational issues and self-care skills educated them. Using single variable factor analysis, the impact of HBM constructs, i.e. perceived susceptibility, perceived severity, perceived barriers, perceived benefits and self-efficacy before and after the educational intervention, was measured regarding the separation of self-care behaviors of type-2 diabetic patients. The results showed that HBM constructs were not significantly effective on promoting the self-care behaviors in the type-2 diabetic patients before the educational intervention; but, after the intervention, the significance level of all constructs was less than 5%. As a result, the HBM constructs were significantly effective on promoting the self-care behaviors in type-2 diabetic patients after the intervention. The coefficients denote that between the HBM constructs, the self-efficiency with coefficient of affection of (26.6%) and perceived barriers with coefficient of affection of (12.1%) have the highest and least efficacy respectively on promoting self-care behaviors in type-2 diabetic patients.

4. Discussion
=============

The results show the influential effect of educational interventions on the patients. Perceived susceptibility significantly differed before and after the intervention. The results of the present study show the effect of educational interventions on the patients. Perceived susceptibility was one of the considered concepts in this study which significantly differed before and after the intervention. According to Beranth, the glycemic control level improved by promoting the patient's perceived susceptibility ([@b24-epj-09-5960]). In Sharifirad's study, it was denoted that the higher the perceived sensitivity the better the foot care ([@b20-epj-09-5960]). Furthermore, in Shamsi's study it is concluded that improvement in perceived susceptibility leads to increased walking rate in the patients ([@b25-epj-09-5960]). In addition, Baghiani Moghadam's study demonstrated the efficiency of designed educational messages on increasing the perceived susceptibility of the diabetic patients ([@b26-epj-09-5960]). Also, Jahanlou et al. ([@b27-epj-09-5960]) showed the efficiency of education in improving the perceived susceptibility. In this study, the same result was obtained. Perceived severity was one of the considered constructs in this study. Perceived severity is a person's belief to serious threat and the sentiment associated with the deterioration of encountering an illness or irreversible effects which involve the evaluation of medical and clinical outcomes (such as death, disability, and pain) and the possibility of social consequences (such as the impact on work conditions, family life, and social communication) ([@b28-epj-09-5960]). High perceived severity is likely to bring about self-care behaviors. This variable before the educational intervention, was at an average level; after the intervention, it significantly increased. In the study of Mark Daniel, titled "perceived severity and perceived barriers as factors for prediction of self-control glucose in type 2 diabetes" perceived severity was at the moderate level ([@b29-epj-09-5960]). Moreover, the results are consistent with studies of Ghaffari ([@b30-epj-09-5960]), Asadpour ([@b31-epj-09-5960]), Wai et al. ([@b32-epj-09-5960]) and Jahanlou ([@b26-epj-09-5960]), which are based on HBM and represent increasing the mean score of perceived severity in their educational interventions. Tan also reported that being weak, preventive behaviors in diabetic patients were related to low perceived susceptibility and severity ([@b33-epj-09-5960]). Perceived barriers were other considered components of HBM in this study. Perceived barriers include physical, psychological, or financial barriers which impede a person from carrying out proper health behaviors ([@b34-epj-09-5960], [@b35-epj-09-5960]). The mean score of the perceived barriers declined significantly from after education. The variable of perceived barriers is different from other constructs of the model. Once the educational intervention takes place, the effectiveness of education is revealed when the mean of perceived barriers had been lower than before, because education must provide a background for the patients to understand fewer barriers in the way towards educational purposes. Agha Mollaei declares in his study that perceived barriers significantly decreased after education (p\<0.001) ([@b36-epj-09-5960]). Also, the results which are obtained in this study are consistent with the results of the reduction of the mean scores of the perceived barriers in the studies of Shamsi and Bayati ([@b37-epj-09-5960]), Koch ([@b38-epj-09-5960]), and Asgari ([@b39-epj-09-5960]). Decreasing of the perceived barriers among patients into self-care behaviors helps them to overcome barriers and become ready to do regular and correct self-care behaviors. The mean score of perceived benefits in diabetic patients increased significantly. This increasing could increase the motivation and tendency among patients about self-care behaviors and adherence to them. The findings show consistency with the results of investigations by Karimi et al. ([@b40-epj-09-5960]) and Jedgal et al. ([@b21-epj-09-5960]) who show an increase in the mean scores of perceived benefits in their educational interventions.

Self-efficacy is one of the most important of HBM constructs. The mean score for self-efficacy significantly increased. Increasing and being meaningful, the mean score of self-care can be known as a consequence of the educational program. For instance, after caring and general protection of the feet, the mean and standard deviation values significantly increased. The study conducted by Borhani et al. ([@b41-epj-09-5960]--[@b42-epj-09-5960]) is in agreement with the results of this study. The results of the present study show that after the intervention, the mean score of the behavior increased and the educated individuals had a better performance towards diabetes. The studies of Ale Yowmi et al. ([@b43-epj-09-5960]), Sarani ([@b44-epj-09-5960]), Taheri Aziz ([@b45-epj-09-5960]) and Jedgal et al. ([@b21-epj-09-5960]) indicated the effect of educational intervention on promoting preventive behaviors and adhering to treatment or the construct of the pattern. The study findings should be considered in the context of its potential limitations, and the major limitation of the present study was lack of control group.

5. Conclusions
==============

Teaching diabetic self-care behaviors based on HBM in terms of improving the level of susceptibility, severity, perceived threat, attention to perceived benefits and barriers, and self-efficacy, using a variety of practical and scientific methods, leads to an increase in the level of care among diabetic patients. Consequently, it leads to a significant increase in the self-care score among patients after the intervention. Thus, the effectiveness and efficiency of HBM on adopting self-care behaviors in patients with type-2 diabetes were confirmed via this study.
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###### 

Absolute and relative frequency distribution of the patients in the study according to demographic variables

  Demographic characteristics   n                 \%     
  ----------------------------- ----------------- ------ ------
  Gender                        Male              15     21.4
  Female                        55                78.6   
  Education                     Uneducated        43     61.4
  Primary School                18                25.7   
  Secondary School              4                 5.7    
  Diploma                       3                 4.3    
  University                    2                 2.9    
  Occupation                    Governmental      2      2.9
  Private                       5                 7.1    
  Housewife                     55                78.6   
  Unemployed                    8                 11.4   
  Marital status                Married           53     75.7
  Deceased Spouse               15                21.4   
  Never Married                 2                 2.9    
  Treatment type                Insulin Therapy   16     22.9
  Oral Medication               54                77.1   

###### 

The results of paired sample t-test on the effect of educational intervention on the constructs of the HBM and self-care behaviors in type 2 diabetic patients in the city of Ilam

  Research variables         Mean                  SD[\*](#tfn1-epj-09-5960){ref-type="table-fn"}   df[\*\*](#tfn2-epj-09-5960){ref-type="table-fn"}   p-value   
  -------------------------- --------------------- ------------------------------------------------ -------------------------------------------------- --------- -------
  Perceived susceptibility   Before intervention   14.94                                            4.455                                              69        0.000
  After intervention         22.46                 2.785                                                                                                         
  Perceived severity         Before intervention   11.64                                            4.170                                              69        0.014
  After intervention         17.81                 2.349                                                                                                         
  Perceived barriers         Before intervention   20.56                                            4.738                                              69        0.025
  After intervention         14.90                 2.566                                                                                                         
  Perceived benefits         Before intervention   10.33                                            3.642                                              69        0.032
  After intervention         28.29                 1.287                                                                                                         
  Self-efficacy              Before intervention   28.36                                            6.541                                              69        0.012
  After intervention         36.31                 5.126                                                                                                         
  Self-care                  Before intervention   31.44                                            8.89                                               69        0.001
  After intervention         49.20                 5.586                                                                                                         

Standard deviation,

Degree of freedom
